Viral persistent infection affects both transcriptional and posttranscriptional regulation of neuron-specific molecule GAP43.
Recently, we reported that in vitro and in vivo persistent infection of neurons by lymphocytic choriomeningitis virus (LCMV) downregulated GAP43 expression, a protein involved in neuronal plasticity associated with learning and memory. Here, we investigated the transcriptional and posttranscriptional events involved. Persistent LCMV infection of PC12 cells (PC12Pi) caused reduced levels of GAP43 steady-state mRNA when compared to uninfected PC12 cells. In addition, an increase in the steady-state levels of GAP43 mRNA observed in PC12 cells in response to nerve growth factor (NGF) was abrogated in PC12Pi cells. Nuclear run-on analysis revealed that the rate of GAP43 transcription was reduced threefold in PC12Pi cells compared to uninfected PC12 cells. Moreover, analysis of the half-life of GAP43 mRNA indicated that NGF-mediated stabilization of GAP43 transcripts was significantly diminished in PC12Pi cells. Treatment of PC12Pi cells with basic fibroblast growth factor, dibutyryl cyclic AMP, and 12-o-tetradecanoyl-phorbol-13-acetate, a potent activator of protein kinase C, did not increase the GAP43 mRNA steady-state level, suggesting that LCMV infection interferes with a step downstream from protein kinases A and C in the NGF signal transduction pathway.